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(57) ABSTRACT

A tenter-clip carriage for a stretching system comprises a
longitudinal direction (LR) and a transverse direction and a
clip body having a clamping device. The tenter-clip carriage
comprises fastening portions in order to fasten the tenter-clip
carriage to a partial chain portion of a conveyor chain
arrangement of the stretching system. The tenter-clip car-
riage comprises at least one stabilising roller or at least one
stabilising sliding element. The at least one stabilising roller
or the at least one stabilising sliding element is, by means of
a guide device:
a) held directly on the tenter-clip carriage; or
b) held indirectly on the tenter-clip carriage via a pin that
connects two chain segments of the partial chain por-
tion of the conveyor chain arrangement to one another
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1
TENTER-CLIP CARRIAGE FOR A
CONVEYOR CHAIN ARRANGEMENT OF A
STRETCHING SYSTEM AND AN
ASSOCIATED STRETCHING SYSTEM

This application claims priority to DE Patent Application
No. 10 2019 127 701.9 filed Oct. 15, 2019, the entire
contents of which are hereby incorporated by reference.

The invention relates to a tenter-clip carriage for a con-
veyor chain arrangement of a stretching system and to an
associated stretching system according to the preamble of
claim 1.

Stretching systems are used in particular in the production
of plastic films. In addition to so-called simultaneous
stretching systems, in which a plastic film is stretched
simultaneously in transverse and longitudinal directions,
sequential stretching systems in particular are known, in
which a plastic film is stretched in two successive stages, for
example first in a longitudinal direction and then in a
transverse direction (or vice versa) to create such a plastic
film. Single-stage stretching systems, for example in the
form of a longitudinal or a transverse stretching system, are
also known.

The material web to be stretched, usually a plastic film, is
gripped by means of clamping devices (so-called clips) that
are arranged to be movable on circumferential guide tracks
on both sides of the material web to be stretched. The clips
are successively moved from an inlet zone (in which the
edge of a plastic film to be stretched, for example, is
detected) via a stretching zone (in which the opposing clips
on the guide rail portions with a transverse component are
moved away from each other divergent to the transport
direction) to an outlet zone and then on the return path back
to the inlet zone, in which case the film may for example
undergo a certain relaxation and/or post-heat treatment in
the outlet zone.

The above-mentioned sequential or transverse stretching
systems usually have two circumferential guide tracks
arranged symmetrically with respect to a vertical plane of
symmetry, wherein each guide track comprises a partially or
fully circumferential guide rail along which so-called tenter-
clip members or tenter-clip carriages are transported or
moved. Particularly when the tenter-clip carriages are driven
by means of revolving chain systems, chain wheels are
usually provided at least at the outlet zone and, if necessary,
at the inlet zone, via which chain wheels the revolving chain
is moved and driven.

The clips are therefore required for the longitudinal
movement of the material web, in particular in the form of
a film to be stretched. The clips or tenter-clip carriages are
usually attached to revolving chains (endless chains), which
are movably arranged on both sides of the material web to
be stretched on the circumferential guide tracks mentioned.
Furthermore, simultaneous stretching systems without chain
systems are known, in which the tenter-clip carriages are
driven by linear motor drives, in which successive tenter-
clip carriages are moved by way of electromotive forces.

In the actual stretching zone, the guide tracks run on
diverging paths such that the lateral distance between the
clips that can be moved on the two lateral circumferential
paths increases. The film is stretched in the transverse
direction.

The tenter-clip carriages themselves can be mounted
opposite the guide rails by means of rollers and/or using
sliding elements. Mixed systems consisting of rollers and
sliding elements are also possible.
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Particularly when stretching systems use circulating
transport chains to move the tenter-clip carriages along the
guide tracks, there is the problem that the contact of the
rollers or the sliding elements cannot be 100% guaranteed
on the rolling or sliding surfaces of the guide rail system. It
is even possible to clamp the guide rollers or sliding ele-
ments, namely if the rollers or the sliding elements are
rigidly arranged on the chain.

However, clamping the rollers or sliding elements leads to
overloading of the rollers or sliding elements and thus to a
shorter service life. However, greater overall damage may
also occur.

This may have several causes, namely:

a) there may be manufacturing tolerances on the compo-
nents, in particular on the guide rail, on the guide
carriages and on the rollers rolling on the guide rails or
the sliding elements sliding longitudinally here, and/or

b) there are variable effective rail thicknesses along the
guide rail arrangement, as can be seen in principle in
the curvature of the guide rails.

However, if the rollers or sliding elements are not in 100%
contact with the guide surfaces of the guide rails, the
following effects may occur:

a) the rollers or the sliding elements have no continuous
contact with the rolling or sliding surfaces of the guide
rail arrangement, which means that the rollers or the
sliding elements may temporarily, at least briefly, lift
off the guide rail arrangement and then set down again
such that this results in permanent shock loads, and/or

b) in particular when using rollers, it may happen that they
do not rest on the rolling surface of the guide rail
arrangement and their speed therefore decreases such
that when the rollers are set down they have a speed
relative to the guide rail. The consequence of this is that
the outer rings of the rollers have to be accelerated and,
in the meantime, sliding effects occur between the
relevant rolling surfaces of the guide rail and the outer
ring of the rollers. In addition, the rolling geometry
may also be affected in this way.

Against this background, attempts have already been
made to find solutions that at least reduce these disadvan-
tages.

For example, it has already been proposed not to manu-
facture the guide rails for the guide rail arrangement from an
integral, rigid (monolithic) alloy material but to use flexible
guide rails, which consist of a bundle of guide rail strips
running parallel to one another and thereby produce a certain
degree of resilience. As a result, the distance between the
opposing rolling surfaces should always be compensated
such that all rollers roll on the rolling surfaces of the guide
rail arrangement assigned to them.

However, in this context it should be considered disad-
vantageous that the straight-line configuration of the guide
rail arrangement worsens and thus additional vibration exci-
tations are generated for the chain system. In addition, the
shape deviation of the bands is subject to fluctuations that
cannot be specifically controlled, resulting in an undefined
level of force.

For this reason, flexible roller rails with an integrated,
defined suspension have also been proposed. However, this
leads to a significant increase in the installation space
required for this.

However, the installation space is very limited in corre-
sponding stretching systems such that, on the other hand,
guide rail arrangements with the smallest possible rail
thickness are preferred. In addition, multi-part rail cross-
sections are more complex and therefore more costly.
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As an alternative to the above-mentioned solutions, it has
also already been proposed to mount the rollers of a tenter-
clip carriage on different components depending on the
respective rail side.

DE 40 06 440 C2 proposes, for example, mounting one or
more rollers directly on the side of the tenter-clip carriage
facing away from the film, which then roll on the side of the
guide rail facing away from the film. The at least one roller
provided for this purpose on the opposite side of the guide
rail is then not mounted on the tenter-clip carriage, but on the
chain arrangement connecting the individual clips via chain
levers. This results in a degree of freedom in the adaptation
of the roller spacing to the roller rail or roller rail bundle
thickness.

This at least one roller, which is mounted on the chain,
enables this roller to be held in a variable position with
respect to the tenter-clip carriage under continuous preten-
sion in the transverse direction to the guide rail. The tensile
forces introduced via the chain levers act on the roller in the
sense of a force deflector in such a way that the chain tension
that is generated by the tensile forces transmitted from one
chain carriage to the next is converted into a pretensioning
force that is directed substantially transversely to the asso-
ciated rolling surface, thus exerting pressure on the roller.

In other words, the longitudinal pull in the chain levers is
divided into a longitudinal and a transverse force if the chain
levers are not precisely in the pulling direction.

The roller, which can be adjusted and subjected to force
in this way, is seated on a chain lever arrangement deviating
from an angle of 180°, which ultimately results in distribu-
tion of force by the chain tensile forces, namely in the
direction of travel relative to the guide rail on the one hand
and perpendicular thereto on the other hand. As long as the
chain links in the straight roller rail region have a corre-
sponding angle between the two chain levers supporting the
adjustable roller, a corresponding transverse force is gener-
ated that brings the roller into contact.

The device described in DE 40 06 440 C2 achieves very
good results in current film stretching systems. At high
speeds and with an increasing system length, however, the
transverse force generated in this way is always dependent
on the one hand on the angle of the two chain links
supporting the roller and, above all, on the drive and
longitudinal tensile forces introduced, with the forces in turn
also being reduced by the coefficient of friction of the
connecting pins connecting the chain levers.

In other words, the contact force of the adjustable roller
is dependent on the longitudinal pull of the chain and is
therefore very variable.

In the case of high longitudinal chain pulls and high
speeds as well as an increasing system length, which may be
expected in the future, very high contact forces occur on the
roller, whereas these contact forces may not be sufficient in
the case of a low longitudinal chain pull. The contact force
is also dependent on the coefficient of friction of the articu-
lated connections. In the case of very high coefficients of
friction in conjunction with high speeds and an increasing
system length of future film stretching systems, the roller
could then no longer rest on the rolling surface of the guide
rail assigned to it.

Based on this prior art, the object of the invention is to
create an improved solution for a chain-based stretching
system, in which the rollers and/or sliding elements, which
are longitudinally guided on a guide rail arrangement, are to
be kept in constant contact even at high system speeds and
regardless of the system length.
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The object is achieved according to the invention with
respect to a tenter-clip carriage for a conveyor chain arrange-
ment of a stretching system according to the features speci-
fied in claim 1 and with regard to a stretching system
equipped with a conveyor chain according to the features
specified in claim 17. Advantageous embodiments of the
invention are specified in the dependent claims.

The solution according to the invention is based on the
fact that the pressing force of at least one roller or at least
one sliding element on an associated guide rail arrangement
is decoupled from the drive forces that act on the tenter-clip
carriage and/or chain links and is independent thereof, i.e. is
in particular independent of a longitudinal chain force in the
case of a stretching system in which the individual tenter-
clip carriages are driven by connecting chain links and
passed through the stretching system. This applies regard-
less of whether the individual tenter-clip carriages are con-
nected to one another via separate chain links (such that the
force flux of the driven chain arrangement runs across the
individual tenter-clip carriages), or whether a continuous
chain arrangement is used in which the clips are mounted as
a separate component on the chain and are not disposed in
the force flux of the longitudinal chain pull.

According to the invention, a tenter-clip carriage is
assumed that has one or more rollers and/or one or more
sliding elements on the side of the guide rail arrangement
remote from the material web that are generally held and
mounted on the tenter-clip carriage in a fixed and rigid
manner and thus are not adjustable at least in the transverse
direction of the tenter-clip carriage. The film and/or stretch-
ing forces in particular may be optimally supported by these
rollers and/or sliding elements.

On the opposite side, i.e. the side facing the film, at least
one or more compensating rollers and/or one or more
compensating sliding elements are then provided, which can
be adjusted with respect to the tenter-clip carriage in at least
one component running transversely to the guide rail
arrangement in order to produce the desired pressing force
while ensuring play-free contact with the rolling or sliding
surfaces of the guide rail arrangement. Instead of a com-
pensating roller or a compensating sliding element, refer-
ence will often be made hereinafter to a stabilising roller or
a stabilising sliding element.

It would also be possible for a plurality of stabilising
rollers to be used, wherein at least one stabilising roller is
arranged in each case on the side facing the film and on the
side remote from the film (facing away from the material
web). These (at least two) stabilising rollers are arranged
offset from one another in the vertical direction. One stabi-
lising roller is arranged closer to the upper load-bearing rail
surface of the guide rail of the guide rail arrangement than
the other stabilising roller and the other stabilising roller is
arranged closer to the (lower) opposing rail surface of the
guide rail, which opposing rail surface is arranged opposite
to the upper load-bearing rail surface. In this case, the rollers
or the sliding elements are also arranged both on the side
facing the film and on the side remote from the film. The
respective one roller or a pair of rollers or sliding elements
is arranged approximately (deviation less than +-20%) at
the level of the respective stabilising roller, but on the other
side of the guide rail. The guide rail runs between the roller
and the corresponding stabilising roller or stabilising sliding
element.

The invention further proposes using at least one pres-
surised compensating roller or at least one pressurised
compensating sliding element in order to ultimately also
keep the wheels or longitudinally-sliding sliding elements
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rolling on the opposite side of the guide rail or the guide rail
arrangement in constant contact with the associated rolling
or sliding surface of the guide rail arrangement.

In the context of the invention, it has proven to be
particularly advantageous if the compensating or stabilising
units, i.e. the at least one stabilising or compensating roller
or the at least one stabilising or compensating sliding
element, are seated on a lever arrangement to which pressure
is applied using the desired force accumulator or spring-
force accumulator, preferably in the form of a spring device.

Such a spring-loaded stabilising roller or such a spring-
loaded stabilising sliding element allow the contact of the
stabilising rollers and/or the stabilising sliding elements to
be ensured largely independently of the operating condi-
tions, i.e. largely independently of the speed, product and/or
contamination conditions. The disadvantages outlined in the
prior art are thus overcome even at high system speeds and
system lengths.

The spring-loaded stabilising rollers or the spring-loaded
stabilising sliding elements are fully sufficient to stabilise
the tenter-clip carriages on the guide system in order to be
able to always compensate for defects in the form of
thickness tolerances, unevenness or changes in geometry on
the rolling rail. Above all, however, the minimised mass of
the spring-loaded stabilising roller or the stabilising sliding
element enables a system to be implemented that can react
in a highly dynamic manner, with the main masses being
able to move uniformly on the guide system, i.e. the guide
rail arrangement.

The at least one spring-loaded stabilising roller or the at
least one spring-loaded stabilising sliding element is, by
means of a guide device:

a) held directly on the tenter-clip carriage and in particular

on the clip body; or

b) held indirectly on the tenter-clip carriage and in par-

ticular on the clip body and/or connected thereto via at
least one pin that connects two chain segments of the
partial chain portion of the conveyor chain arrangement
to one another.

The direct holding can take place, for example, by mount-
ing the guide device on the tenter-clip carriage. This could
be done using a pin that is non-rotatably connected, in
particular screwed or welded, to the tenter-clip carriage. The
guide device would then be mounted on this pin.

The indirect holding may take place, for example, by the
pin, which connects two chain segments of the partial chain
portion, itself being (rotatably) mounted on the tenter-clip
carriage and being partially movable relative thereto. It
could, for example, be inserted into an opening of the
fastening device of the tenter-clip carriage and held therein
without screws. The two chain segments are preferably
located directly next to the tenter-clip carriage. In particular,
the tenter-clip carriage is arranged in parallel on these chain
segments. The pin could optionally also be arranged on a
fastening portion of the tenter-clip carriage and screwed
thereto. The indirect holding could optionally also take place
by mounting the guide device on a pin that connects two
chain segments of the partial chain portion of the conveyor
chain arrangement to one another, with another pin that
connects adjacent chain links to one another being con-
nected to the tenter-clip carriage or being mounted thereon.
In this case, the indirect holding would take place via two
pins and a plurality of chain links.

According to the invention, the system forces the con-
struction according to the invention can be adapted precisely
and very flexibly to the requirements of the system (in
particular the system speed and system length).

35

40

45

50

6

The solution according to the invention is suitable for all
such devices for the transport of moving material webs using
clips that are driven along guide rail arrangements by means
of chain drive systems. This also applies regardless of
whether the individual tenter-clip carriages are connected to
one another via separate chain links (such that the force flux
of the driven chain arrangement runs across the individual
tenter-clip carriages), or whether a continuous chain
arrangement is used in which the clips are mounted as a
separate component on the chain and are not disposed in the
force flux of the longitudinal chain pull.

The solution according to the invention can be imple-
mented if, for example, a mono-rail is used as the guide rail,
but also if two guide rail portions offset one above the other
are used in the manner of a duo-rail on which the illustrated
rollers or sliding elements of the tenter-clip carriage engage
and are longitudinally movable.

The invention will be explained in more detail hereinafter
with reference to drawings. In detail:

FIG. 1: is a schematic plan view of a transverse stretching
system,

FIG. 2: is a perspective view of a guide rail in the manner
of' a mono-guide rail;

FIG. 3: is a partial representation of a stretching system
with a chain conveyor system and a tenter-clip carriage in
front of the guide rail shown with reference to FIG. 2;

FIG. 4: is a vertical cross-sectional view through the guide
rail shown in FIGS. 2 and 3 with the tenter-clip carriage that
can be moved thereon on the chain system;

FIG. 5: is a schematic plan view of a horizontal section
through a tenter-clip carriage on an associated guide rail;

FIG. 6: is a detail of a spatial representation of a pivotable
stabilising roller mounted according to the invention;

FIG. 7: is an illustration similar to FIG. 6 in which the
pivotably mounted stabilising roller is shown in the installed
position in the lower part of the tenter-clip carriage;

FIG. 8: shows a configuration of a guide rail that differs
from FIG. 2 with the formation of two guide rail portions;

FIG. 9: is a representation of a solution according to the
invention that differs from FIG. 3 in the case of a guide rail
arrangement divided into two parts according to FIG. 7;

FIG. 10: shows an arrangement in which the stabilising
roller is arranged on the chain system;

FIG. 11: shows the arrangement from FIG. 10 in a
different perspective;

FIG. 12: shows an arrangement in which the stabilising
roller is arranged on the chain system via a pivot lever,
wherein the pivot point of the pivot lever is concentric with
a chain pin;

FIG. 13: is a sectional view through an arrangement in
which a first stabilising roller is arranged on the side facing
the film and a second stabilising roller is arranged on the side
remote from the film; and

FIG. 14: is a three-dimensional representation of the
arrangement from FIG. 13.

Reference is made below to FIG. 1, in which a transverse
stretching system, in which the invention can be imple-
mented, is shown by way of example.

The film widthwise or transverse stretching system
described below, which is also referred to below in short as
a TDO stretching system (TDO=transverse direction orien-
tation), is known to have two drive systems, which are
generally symmetrical. FIG. 1 shows the two drive systems
running vertically in the plane of the drawing and arranged
symmetrically to the plane of symmetry SE, wherein the
material web, in particular in the form of a plastic film MB
(material web), to be treated, i.e. to be stretched, is moved
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along the extraction direction 1 in the machine direction MD
between the two drive systems circulating on closed guide
tracks 2. The illustrated TDO stretching system may also be
part of a sequential stretching system, which usually com-
prises a longitudinal stretching stage upstream of the trans-
verse stretching system (transverse stretching frame) (in
case of doubt, this longitudinal stretching stage may also be
arranged downstream of the transverse stretching stage).

A monoaxial or uniaxial film MB (if a longitudinal
stretching system is upstream of the transverse stretching
system shown) or an unstretched film MB (in the following,
this is referred to as a film or a sheet, although a treatment
web MB can generally be treated and transversely stretched
accordingly with such a stretching system such that the
invention is not limited to a plastic film web but can also be
used for stretching other web-shaped materials or material
webs, such as metal foils, nets, fabric webs, etc.) enters the
stretching system in the inlet region E where it is gripped
and clamped by clips on both lateral edges, namely on the
operator side (OS) and the drive side (DS). The film MB is
then heated in a subsequent preheating zone PH and then fed
to a stretching zone R in order to stretch the film MB in the
transverse direction TD here. The stretched film MB then
passes through various heat treatment zones HT, in which
the film can also be relaxed. At the end of the stretching
system in the outlet zone A, the film is unclipped by suitable
means and then leaves the transverse stretching machine, i.e.
the transverse stretching system.

A conveyor system 3 is therefore driven in the direction
of rotation 4 on each of the two circulating tracks 2, for
which purpose the two conveyor systems comprise a plu-
rality of tenter-clip conveyor units KT.

FIG. 1 also shows an outlet wheel AR for each closed
circumferential guide track 2 in the outlet region A and an
inlet wheel ER for each guide track in the inlet region E. The
circulating conveyor system 3 is driven via the driven outlet
wheel AR, wherein the inlet wheel ER is possibly also able
to be driven under partial load.

In principle, the solution according to the invention,
which will be discussed below, can also be used in mechani-
cal simultaneous stretching systems.

Even in the previously known mechanical simultaneous
stretching systems, the tenter-clip conveyor units (i.e. the
so-called tenter-clip carriages) are supported by rollers on
the top and bottom that rotate on horizontal and vertical axes
as well as on the two horizontally opposite vertical sides of
a guide and weight-receiving rail. In addition, there is also
a control rail via which the spacing of the clips or conveyor
units from one another in the region of the diverging
simultaneous zone in the machine direction (MD) may be set
differently via chain scissor links of a so-called scissor-type
lattice (pantograph). It is known that in this stretching region
in simultaneous stretching systems, the conveyor units and
thus the clips sitting thereon are accelerated increasingly
faster such that the distance between successive clips
becomes increasingly larger in order to simultaneously
effect longitudinal and transverse stretching of the plastic
film. In this respect, reference is only made to DE 37 41 582
Al, WO 2004/71748 Al or U.S. Pat. No. 5,970,589 by way
of example.

FIG. 2 shows a conventional guide rail 7 of the guide rail
arrangement 7 in a fundamental perspective view on which
the tenter-clip conveyor systems KT, which are also referred
to below as tenter-clip carriages 13 (see FIG. 3), are mov-
ably guided. Such a guide rail 7 is usually held on the side
remote from the film, i.e. the so-called rear side of the guide
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rail 7, via a support device 9 that is only indicated in FIG.
2 in a basic and abstract manner.

FIG. 3 shows a corresponding section of a guide track 2
with the aforementioned guide rail 7, on which a section of
a chain system 11 is also shown as a circulating conveyor
system 3, namely together with a tenter-clip carriage 13,
shown in detail, as a tenter-clip conveyor unit KT.

On the basis of FIG. 4, a cross section perpendicular to the
plane of the guide rail is reproduced in relation to the
illustration according to FIG. 3, specifically with a plan view
of a tenter-clip carriage 13.

The following structure can be seen in particular in the
illustration according to FIGS. 3 and 4:

The guide rail 7 has an upper load-bearing rail surface 7a
that is generally oriented horizontally and points upwards.
Opposite to this, the guide rail 7 has a downwardly facing
opposing rail surface 7b. This opposing rail surface is
preferably also aligned horizontally and runs parallel to the
upper load-bearing rail surface 7a.

Furthermore, the guide rail 7, which is preferably rectan-
gular in cross section, has two rolling or sliding surfaces 7¢,
7d, which generally run vertically. These rolling or sliding
surfaces are a rolling or sliding surface 7¢ facing away from
or remote from the film and a rolling and/or sliding surface
7d on the film side. As shown in the figures, the clip 15 is
arranged on the tenter-clip carriage 13 on the film side (but
can also be designed as one part with the tenter-clip carriage
13) in order to, for example, hold a film edge 17 of a film
MB or a material web MB clamped between a clip table 15a
and a lower clamping portion 15'6 of a clamping lever 155.
The film and/or stretching forces introduced to the tenter-
clip carriage 13 via this are then supported primarily on the
rolling and/or sliding surface 7¢ remote from the film or
facing away from the film by means of rollers 19¢ remote
from the film or sliding elements 19¢ remote from the film.

The rollers 19¢ or sliding elements 19¢ comprise in
particular at least one upper roller 19¢' or one upper sliding
element 19¢' and at least one lower roller 19¢" or lower
sliding element 19¢". The at least one upper roller 19¢' or the
at least one upper sliding element 19¢' is arranged or may be
arranged closer to the upper load-bearing rail surface 7a than
the at least one lower roller 19¢" or the at least one lower
sliding element 19¢". In contrast, the at least one lower roller
19¢" or the at least one lower sliding element 19¢" is
arranged or may be arranged closer to the opposing rail
surface 75 than the at least one upper roller 19¢' or the at
least one upper sliding element 19¢'. There are preferably
two upper rollers 19¢' and two lower rollers 19¢" or sliding
elements 19¢', 19¢". These would then, in particular, only be
spaced apart from one another in the longitudinal direction
and preferably not in the vertical direction of the tenter-clip
carriage 13.

Furthermore, in principle one or more upper weighted
rollers 194 and/or upper weighted sliding elements 19a that
are offset in the direction of the guide rail and via which the
weight, i.e. the weight force of the respective tenter-clip
carriage 13, is supported on the guide rail 7, are provided in
the illustrated embodiment. The upper weighted roller or
rollers 19a are therefore also referred to as load-bearing or
weighted wheels or rollers. In the case of weighted sliding
elements, they may also be referred to as load-bearing
sliding elements.

The at least one securing roller 195, which is located
below relative thereto, or the at least one securing sliding
element 195, is mounted on the tenter-clip carriage 13 to
achieve positive lock protection against unintentional and
undesired rising of the conveyor unit KT in such a way that
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possibly small and preferably defined and fixed spacing 21
is formed between the at least one securing roller 196 in
question or the at least one securing sliding element 1956 in
question and the downwardly facing opposing rail surface
7b. The rollers 19¢, 19¢', 19¢" and/or the weighted roller 194
and/or the securing roller 195 in FIG. 4 are partially covered
by the holding and bearing portions of the tenter-clip car-
riage 13 and may only be seen in portions.

A plurality of upper and/or lower rollers 19¢, 19¢', 19¢"
and/or sliding elements 19¢, 19¢', 19¢", which roll or slide
on this rolling surface and, as mentioned above, absorb the
force of the film MB or the stretching force, are then usually
arranged on the rolling or sliding surface 7¢ facing away
from the film.

At least one stabilising roller 194 or at least one stabilising
sliding element 194, which will be explained in more detail
below, is preferably provided on the opposite rolling or
sliding surface 7d on the film side, on the one hand generally
facing the upper edge of the guide rail 7 and on the other
hand generally associated with the lower guide rail edge.

Otherwise, the corresponding sleeves 114 and other parts
of'the conveyor chain arrangement 11 running parallel to the
guide rail 7, i.e. the chain system 11, via which the indi-
vidual tenter-clip carriages 13 are successively connected,
can be seen in the cross-sectional view according to FIG. 3.

In the context of the invention, reference is made to a
partial chain portion 11'. The partial chain portion 11' is part
of the conveyor chain arrangement 11. The partial chain
portion 11' is the part of the conveyor chain arrangement 11
on which the tenter-clip carriage 13 is arranged.

The partial chain portion 11' comprises a plurality of chain
segments 11,, 11,, wherein each chain segment 11,, 11, is
connected at one end to an adjacent chain segment 11, 11,
by means of a pin 1lc. Each chain segment 11,, 11,
comprises two chain links 11a spaced parallel to one another
and each having two fastening openings that are connected
to one another via the respective pin 1lc¢ with two other
chain links 11a spaced parallel to one another of another
chain segment 11,, 11,. A spacer 115, in particular in the
form of a protective roller, rests between the two innermost
chain links 11a of the chain segments 11, 11, connected to
one another in the region of their fastening openings,
wherein the pin 11c¢ passes through the spacer 1164.

In particular, between the pin 11¢ and the spacer 115 there
is also a sleeve 114 that ends in the region of the fastening
openings of the two innermost chain links 11¢ and is
preferably flush with the top of a chain link 11a.

FIG. 5 shows a plan view of a horizontal cross section
through the guide rail 7 and the associated tenter-clip
carriage 13 and illustrates the structure and arrangement of
the stabilising roller 194 according to the invention, wherein
FIG. 6 shows a detail of a spatial representation of the
stabilising roller 194 and FIG. 7 shows the installation
thereof on the tenter-clip carriage 13 in detail.

The following overall structure can be seen in the illus-
trations according to FIG. 4 et seq.

As mentioned above, the tenter-clip carriages 13 are
equipped to absorb the main load of the film transverse force
and thus the stretching force on the side facing away from
the film with rigid rollers 19c¢, i.e. that are not spring-loaded
and do not permit compensating movements, wherein these
rollers 19¢ or, if provided, the corresponding sliding ele-
ments 19¢, are kept in contact on the surface 7¢ of the guide
rail 7 facing away from the film.

The securing roller 195 provided opposite the upper
weighted roller 19a or opposite the weighted sliding element
19a on the underside 76 of the guide rail 7, or a securing
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sliding element 195 that may be provided there, only serves,
as mentioned above, to achieve positive locking so that the
transport chain cannot rise up against the weight force in the
event of malfunctions. Because the contact with a securing
roller 195 provided here or a securing sliding element 195 on
the downwardly facing opposing rail surface 75 is only used
for safety purposes in the above-mentioned extreme case,
the aforementioned spacing 21 may be provided there. If
constant contact between the opposing rail surface 76 and
the securing roller 194 or the securing sliding element 195
(opposing sliding element) were preferred here, this secur-
ing roller 195 or the securing sliding element 196 would also
have to be realised while allowing an adjustment movement
towards and away from this downwardly facing opposing
rail surface 7h, wherein the securing roller 196 or the
securing sliding element 195 should and would have to be
pretensioned here under the action of a spring-force accu-
mulator on the corresponding downwardly facing opposing
rail surface 7b.

Otherwise, as an alternative to prevent rising through-out
the entire system, an inclined run could also be preset with
respect to the rollers 19¢ acting on the lateral guide rail
surfaces where the axes of rotation of the rollers 19¢ are
inclined in the running direction in order to generate a
downward force component.

In order to implement the stabilisation of a corresponding
clip body provided within the scope of the invention, at least
one stabilising roller 19d, preferably two stabilising rollers
194", 194" arranged one above the other (spaced apart in the
vertical direction), are provided per clip body, which stabi-
lising rollers are pretensioned on the guide surface 7d facing
the film under the action of a force accumulator or spring-
force accumulator 23 on this rolling or sliding surface 7d at
least with a force component in order thereby to be kept in
contact with this rolling or sliding surface 7d. They are
mounted in a variable position with respect to the clip body
or tenter-clip carriage 13 that carries them.

The direction of the spring force could also be varied such
that not only is the stabilising roller 19, 194, 194" subjected
to a transverse force, but part of the spring force acts on the
guide device 20 in or against the direction of travel of the
clip.

Because the guide rail 7 usually has a rolling surface
height that significantly exceeds the roller width, at least the
aforementioned two stabilising rollers 194, 194", 194" are
preferably provided, wherein one stabilising roller 194, 194
is arranged closer to the upper load-bearing rail surface 7a,
whereas the at least one second stabilising roller 194, 194"
is mounted and held, ie. provided, below this on the
tenter-clip carriage 13, namely closer to the downwardly
facing rolling surface 7b.

The securing roller 196 provided at the bottom in the
embodiment shown according to FIG. 4 can optionally also
be suspended, supported and mounted movably in order to
bridge or prevent a possible play between the roller surface
and the downwardly facing opposing rolling surface 74.
Likewise, this securing roller 195 may be firmly anchored or
suspended in order to thereby absorb process forces.

In the embodiment shown, the stabilising roller 194 is
rotatably mounted on a pivot lever 25, wherein the pivot
lever 25 is pivotable about a lever axis 27 with respect to the
tenter-clip carriage 13. The rotation axis 29 of the stabilising
roller 194 is aligned parallel to the lever axis 27 and thereby
parallel to the guide rail 7 and in particular the film-side
guide rail surface 7d.
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In other words, these axes of rotation are thus also aligned
parallel to the rigid rollers 19¢, 19¢', 19¢" rolling on the
opposite rolling surface 7c.

In the illustrated embodiment, the pivot lever 25 thus
serves as a guide device 20 via which the movement path of
the stabilising roller 194 (or a stabilising sliding element
194d) to which force is applied is made possible.

It should be noted that this alignment of the axes parallel
to the rolling or sliding surface of the guide rail 7 applies
when the rolling surface of the stabilising roller 194 is
cylindrical. Should the rolling surface be conical, the lever
axis 27 and the rotation axis 29 would run parallel to the
central axis through the conical rolling surface of the stabi-
lising roller 194.

In the embodiment shown, the one-armed pivot lever 25
is designed in such a way that it has a lever end 254 starting
from the lever axis 27 and protruding beyond the rotation
axis 29 provided at a, for example central, holding position
28 (on which rotation axis the stabilising roller 194 is held
and mounted in a freely rotatable manner), which is engaged
by a spring device 23a as a compression spring device or in
general as a spring-force accumulator 23 at an application
point 30, which spring device is supported on an opposite
clip-side stop 15¢. In FIG. 5, the spring 23' protrudes only
in part from a spring holder or receptacle and is therefore
hardly visible. As a result, the pivot lever 25 is preferably
pretensioned in the direction of the film-side rolling surface
7d with a preselectable or presettable application of force,
wherein the corresponding forces then keep the aforemen-
tioned stabilising roller 194 pressed against the film-side
rolling surface 7d using appropriate leverage.

As can be seen in particular from the three-dimensional
representation according to FIG. 6 and FIG. 7, the one-
armed lever 25 in this embodiment is designed as a double
lever 25 that comprises an upper lever portion 25' and a
lower lever portion 25" parallel thereto that usually run
parallel to one another, i.e. at the same distance from one
another, and are congruent in design in a plan view parallel
to the lever axis 27. At the free lever end 254, the two lever
sections 25' and 25" are connected to one another via a
connecting element 255 acted upon by the force accumulator
or spring-force accumulator 23. Both lever sections 25' and
25" are connected opposite to the connecting portion 256 on
the common pivot axis or on an axle body 27' forming the
common pivot axis. The aforementioned stabilising roller
194 is mounted in the space thus formed between the two
pivot lever portions 25' and 25" arranged offset from one
another in the axial direction of the lever axis 27, wherein
the pivot axis is held and anchored on the two offset pivot
lever portions 25' and 25".

The structure described causes a stable equilibrium due to
the triangular engagement points for the lever connection,
i.e. the connection of the pivot lever 25 to its lever axis 27,
the attachment point of the suspension 23a and the contact
point of the stabilising roller 194 on the associated rolling
surface 7d of the guide rail 7. In addition, the two rollers 19c,
19¢', 19¢" on the side remote from the film and the stabi-
lising roller 19d on the film side are, in a plan view, also
arranged in a triangular manner with respect to one another,
resulting in optimal stabilisation.

In addition, this illustrated arrangement leads to the result
that the coefficient of friction of the bearing has a very small
influence on the contact pressure and thus stabilisation
forces.

It should be noted, however, that other lever arrangements
are also possible in which the fulcrum of the lever is in the
middle, ie. a two-armed lever is formed in which the
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corresponding stabilising roller 194 is rotatably mounted on
the one lever arm and the force accumulator 23 is provided
on the opposite lever arm and acts on the pivot lever 25.

Finally, it should also be mentioned that not only can two
preferably spring-loaded stabilising rollers 194, 194, 194"
arranged one above the other be provided, but it is also
possible to provide two preferably spring-loaded and thus
yieldably held stabilising rollers 194 offset one behind the
other in the direction of the guide rail, for example, on the
one hand more towards the top and on the other hand more
towards the bottom, such that these stabilising rollers 194,
194", 194" do not, as in the embodiment shown in FIG. 5,
engage on the rolling rail 7 approximately in the centre of
the two rollers 19¢ rigidly mounted on the opposite side, but
rather each of the aforementioned stabilising rollers 194,
194", 194" is attached to the guide rail 7 more or less
opposite the rigid rollers 19¢, 19¢', 19¢" provided on the
other side.

In addition, the stabilising rollers may also be positioned
in other ways. It is also possible to dispense with a pivot
lever and instead provide a guide device 20 for the stabi-
lising roller 194 that is adjustable transversely and in par-
ticular vertically or at least with a movement component
transversely to the guide rail 7 towards it or over a certain
distance away from it, namely under the action of a force
accumulator 23 or force accumulator spring device applying
force to the stabilising roller 194 in the direction of the guide
rail 7.

Instead of such a rather linear guide device 20 for adjust-
ing the stabilising roller 194, to which force is applied and
which is in particular spring-loaded, an arrangement can also
be used in which the stabilising roller 194 is movable on a
tiltable axis towards the guide rail 7, i.e. at least over a
certain distance away from the guide rail 7 and towards it
(with the application of force).

Finally, it should also be mentioned that, in addition to the
spring device, a damping device 33 can also be provided that
is preferably installed parallel to the spring travel or at least
acts with a component parallel to the spring travel in order
to optimise the vibration characteristics of the stabilising
roller. In the embodiment shown according to FIG. 5, the
aforementioned damping device 33 is implemented together
with the spring device 23a, for example in the form of the
force accumulator or spring-force accumulator 23.

If the aforementioned chain 11 or the aforementioned
chain links is or are rigidly connected to the respective
tenter-clip carriage 13, the connection of the suspension, i.e.
the support of the force accumulator or spring-force accu-
mulator 23, could not only take place against a stop 15¢ on
the tenter-clip carriage 13 itself but also indirectly via the
chain 11 or the chain links on the clip because in this case
the chains cannot perform any compensating movement
relative to the tenter-clip carriage 13 due to the spring-force
accumulator.

In principle, all other suitable types of springs can also be
used instead of the aforementioned force accumulator or
spring-force accumulator 23, preferably in the form of a
spring device 23a. For example, a leaf spring may also be
used as a resilient element for the pivot lever 25. Finally, the
pivot lever 25 could even be designed as a resilient element
itself. There are no restrictions in this regard.

It is further noted that instead of one or the other afore-
mentioned stabilising roller 194, a stabilising sliding ele-
ment 194 can be used that is for example rigidly attached to
the pivot lever 25 such that when it is placed on the
corresponding film-side rolling or sliding surface 74 it is set
down parallel thereto. Otherwise, a corresponding flat slid-
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ing element on the pivot lever 25 could also be held by
means of a pivot or tilt axis 29, such that the sliding element
may be pivoted at least about said pivot or tilt axis 29 within
a certain sufficient angle dimension. It would then be pos-
sible for the flat sliding element to be able to automatically
align itself over the entire surface of the rolling or sliding
surface 7d of the guide rail.

With regard to the clip or tenter-clip carriage 13, which is
also sometimes referred to as a clip body 13, it should also
be noted that it has a longitudinal direction LR running in the
direction of movement, i.e. in the direction of the guide rail
7, and a transverse direction QR running perpendicular
thereto, i.e. also perpendicular to the guide rail 7 (i.e.
perpendicular to the film-side rolling surface 74 or perpen-
dicular to the rolling surface 7¢ remote from the film). The
longitudinal direction LR thus runs between a leading side
13a (i.e. along the guide rail 7 in the direction of movement
of the tenter-clip carriage 13) and a trailing side 135 facing
opposite to the direction of travel. The transverse direction
QR, on the other hand, runs perpendicularly to the longitu-
dinal direction LR between a laterally aligned clamping side
13¢ (which is on the film side and on which the film edge is
clamped and held accordingly at the clip 15) and a guide rail
side 134 opposite the material web MB to be stretched (see
FIG. 5). The one or possibly two or more stabilising rollers
194 mentioned above can preferably be arranged rather on
the upper side 13e of the tenter-clip carriage 13 and/or rather
on the underside 13f of the tenter-clip carriage 13, without
this being mandatory.

Furthermore, reference is also made to FIG. 8, in which,
in deviation from FIG. 2, a guide rail arrangement compris-
ing two guide rail portions 7' and 7" is shown in the form of
a duo guide rail, wherein the two guide rail portions 7' and
7" are preferably designed or arranged with a vertical offset
and form a guide rail spacing 41 between them. The guide
rail portions 7', 7" may in turn be held via a common or
separate support device 9.

A correspondingly adapted conveyor chain arrangement
11 may also be moved with such a design of the guide rail
7, as is now shown, for example, with reference to FIG. 9.

The structure and mode of operation basically correspond
to the described embodiment according to FIG. 3. The main
difference is only that the upper rear rollers 19¢, i.e. which
face away from the film, do not overlap the upper rolling
surface 7a (as in the embodiment according to FIG. 3), but
overlap underneath through the guide rail spacing 41,
whereas the lower rollers 19¢ rolling on the side facing away
from the film, in deviation from FIG. 3, do not overlap
underneath the mono-guide rail 7 there, but rather overlap
over the lower guide rail portion 7" through the guide rail
spacing 41.

The mode of operation is basically comparable to the
previous embodiment, whereas a function reversal occurs
insofar as the upwardly facing rail or load-bearing rail
surface 7a is designed on the lower guide rail portion 7" and
the downwardly facing opposing rail surface 75, which only
serves to secure against lifting of the clip body or the
tenter-clip carriage, is now formed on the upper guide rail
portion 7'. Here, the spacing 21 described in conjunction
with FIG. 4 can be provided between the securing roller 196
and the opposing rail surface 76. In this variant too, indi-
vidual or several of the aforementioned rollers 194, 195, 19¢
and/or 194 may also be designed as sliding elements.

In this variant, the at least two securing rollers 194 or
securing sliding elements 194 can in part rest with the
corresponding rolling or sliding surface 7d on the upper
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guide rail portion 7' and in part on the lower guide rail
portion 7" and interact therewith.

In addition to or deviating from the illustrated structure of
the tenter-clip carriage 13 with the aforementioned guide
device 20 for the stabilising roller 194, 194", 194" that is
subjected to force or the stabilising sliding element 194 that
is subjected to force, said guide device 20 having the
associated illustrated components, in particular in the form
of the aforementioned stabilising roller 194, 194, 194" or
the aforementioned stabilising sliding element 194 can, in
deviation, not be attached directly but only indirectly to the
tenter-clip carriage 13 itself. In this case, the stabilising
roller 19d, 19d', 194" or the at least one stabilising sliding
element 194 is indirectly held on the tenter-clip carriage 13
via the pin 11c¢ of the conveyor chain arrangement 11 that
connects two chain segments 11,, 11, of the partial chain
portion 11' of the conveyor chain arrangement 11 to one
another. The pin 1lc is preferably firmly connected, in
particular screwed, to a fastening portion of the tenter-clip
carriage 13. The pin 11c¢ could also simply be inserted into
a corresponding opening in the tenter-clip carriage 13 and be
supported on it and just not screwed in. The pin 11¢ may
therefore also be regarded as part of the tenter-clip carriage
13. The tenter-clip carriage 13 is connected to the conveyor
chain arrangement 11 by means thereof. This situation is
shown in FIGS. 10 and 11.

One of the aforementioned pins 11¢ can be used as the
axis of rotation or lever axis 27 for the guide device 20, i.e.
the pivot lever or the pivot lever arrangement 25. The stop
15¢ of the spring-force accumulator 23 mentioned with
reference to the previous embodiments could in this case be
provided on the second, i.e. on an adjacent pin 11¢, and thus
indirectly on the same clip or on the same tenter-clip
carriage 13. The support on the partial chain portion 11' has
already been explained above.

The stabilising roller 194, 194", 194" or the at least one
stabilising sliding element 194 could also not be arranged in
the middle of the clip body in the direction of travel, but
instead between the clip bodies. In this case, the pin 11¢ of
one clip is used for the lever axis 27 and the facing pin 11¢
of the adjacent clip is used as the stop 15¢.

In FIG. 12, the pivot lever 25 is shown in the form of the
double pivot lever. On the pivot axis, the double pivot lever
is arranged to be supported both on the partial chain portion
11' and on the tenter-clip carriage 13. The pin 11c¢ passes
through the double pivot lever on its pivot axis.

The modification explained above can be implemented
particularly favourably if the aforementioned partial chain
portion 11' is firmly connected to the tenter-clip carriage 13.

A pair of rollers 19¢, 19¢' and/or sliding elements 19¢ that
are offset in the direction of the guide rail arrangement 7 are
preferably arranged on the tenter-clip carriage 13 closer to
the upper load-bearing rail surface 7a than to the opposing
rail surface 7b. In contrast, a pair of rollers 19¢, 19¢" and/or
sliding elements 19¢ that are offset in the direction of the
guide rail arrangement 7 are arranged on the tenter-clip
carriage 13 closer to the opposing rail surface 7b. A stabi-
lising roller 194, 194", 194" or a stabilising sliding element
194 is provided on the tenter-clip carriage 13 between the
rollers 19¢, 19¢', 19¢" and/or sliding elements 19¢ of the one
and/or the other pair of rollers 19¢, 19¢', 19¢" and/or sliding
elements 19¢ on the opposite side of the guide rail arrange-
ment 7. The at least one stabilising roller 194, 194", 194" or
the at least one stabilising sliding element 194 is, via the
guide device 20, adjustably pretensioned in the direction of
the rolling and/or sliding surface 7d arranged on the film
side.
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According to FIGS. 13 and 14, it is also possible for a
plurality of stabilising rollers 194, 194", 194" to be used,
wherein at least one stabilising roller 194, 194, 194" is
arranged on the side facing the film and one stabilising roller
194, 194", 194" is arranged on the side facing away from the
material web. These (at least two) stabilising rollers 194,
194, 194" are arranged offset from one another in the height
direction. One stabilising roller 194, 194" is arranged closer
to the upper load-bearing rail surface 7a of the guide rail 7
of the guide rail arrangement 7 than the other stabilising
roller 194, 194" and the other stabilising roller 194, 194" is
arranged closer to the (lower) opposing rail surface 75 of the
guide rail 7, which opposing rail surface is arranged opposite
to the upper load-bearing rail surface 7a. In the illustrated
embodiment from FIG. 13, a stabilising roller 194, 194" is
arranged in the region of the load-bearing rail surface 7a of
the guide rail 7 on the side of the guide rail 7 facing the film.
In contrast, the other stabilising roller 194, 194" is arranged
in the region of the opposing rail surface 75 of the guide rail
7 on the side of the guide rail 7 remote from the film. This
could also be the other way around. The stabilising roller
19d, 194, 194" that is arranged (more closely) at the level
of the material web MB is preferably arranged on the side of
the guide rail 7 facing the film.

In this case, the rollers 19¢, 19¢', 19¢" or the sliding
elements 19¢ are also arranged both on the side of the guide
rail 7 facing the film and on the side remote from the film.
The respective one roller 19¢, 19¢', 19¢" or a pair of rollers
19¢, 19¢', 19¢" or sliding elements 19¢ is arranged approxi-
mately (rejection less than +-20%) at the level of the
respective stabilising roller 194, 194", 194", but on the other
side of the guide rail 7. An offset in the longitudinal direction
LR of the tenter-clip carriage 13 is possible. The guide rail
7 runs between the roller 19¢, 19¢', 19¢" and the correspond-
ing stabilising roller 194, 194, 194" or the stabilising sliding
element 194. In the embodiment of FIG. 13, the roller 19¢,
19¢' or the pair of rollers 19¢, 19¢' or sliding elements 19¢
that is arranged in the region of the load-bearing rail surface
7a of the guide rail 7 is arranged on the side of the guide rail
7 remote from the film. In contrast, the roller 19¢, 19¢" or the
pair of rollers 19¢, 19¢" or sliding elements 19¢ that is
arranged in the region of the opposing rail surface 75 of the
guide rail 7 is arranged on the side of the guide rail 7 facing
the film. This could also be the other way around. Preferably,
the roller 19¢, 19¢' or the pair of rollers 19¢, 19¢' or sliding
elements 19¢ that is arranged (more closely) at the level of
the material web MB is arranged on the side of the guide rail
7 remote from the film.

In principle, however, all stabilising rollers 194, 194,
194" could also be arranged on the side facing the film or on
the side of the guide rail 7 remote from the film, whereas all
rollers 19¢, 19¢', 19¢" or sliding elements 19¢ are arranged
on the opposite side of the guide rail 7. These could then be
arranged on the side of the guide rail 7 remote from the film
or on the side of the guide rail 7 facing the film.

The tenter-clip carriage 13 further comprises an upper
portion and a lower portion that protrude from an upper and
a lower part of the clip body 13 and are designed to engage
around the guide rail arrangement 7. The upper guide roller
19¢, 19¢' is preferably arranged on the upper portion and the
lower guide roller 19¢, 19¢" on the lower portion. The
stabilising rollers 194, 194, 194" are also preferably
arranged on the one hand on the upper portion and on the
other hand on the lower portion.
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The invention is not restricted to the embodiments
described. In the context of the invention, all of the
described and/or depicted features can be combined with
one another in any manner.

The invention claimed is:

1. A tenter-clip carriage for a stretching system, compris-
ing the following features:

the tenter-clip carriage has a longitudinal direction and a

transverse direction,

a. wherein the longitudinal direction runs between a
leading side and a trailing side opposite thereto; and

b. wherein the transverse direction runs transversely or
perpendicularly to the longitudinal direction between
a clamping side for a material web to be stretched
and a guide rail side opposite thereto;

the tenter-clip carriage comprises a clip body, wherein the

clip body has a clamping device via which a material
web edge of a material web to be stretched can be
clamped;

the tenter-clip carriage comprises fastening portions in

order to fasten the tenter-clip carriage to a partial chain
portion of a conveyor chain arrangement of the stretch-
ing system;

the tenter-clip carriage comprises at least one stabilising

roller or at least one stabilising sliding element;

the at least one stabilising roller or the at least one

stabilising sliding element is, by means of a guide

device:

a) held directly on the tenter-clip carriage; or

b) held indirectly on and/or connected to the tenter-clip
carriage via a pin that connects two chain segments
of the partial chain portion of the conveyor chain
arrangement to one another;

and, specifically, unaffected by the feed and drive forces

acting on the tenter-clip carriage or the partial chain
portion to move the tenter-clip carriage and/or the
partial chain portion, and

the at least one stabilising roller or the at least one

stabilising sliding element can be adjusted perpendicu-
larly or transversely to the longitudinal direction;

for the at least one stabilising roller or the at least one

stabilising sliding element, a force accumulator or
spring-force accumulator is provided via which the at
least one stabilising roller or the at least one stabilising
sliding element is held forcibly in a yieldable manner
and/or held in a pretensioned manner with a predeter-
minable or presentable force away from the clamping
side in the direction of the guide rail side opposite the
tenter-clip carriage and/or opposite the partial chain
portion of the conveyor chain arrangement.

2. The tenter-clip carriage according to claim 1, wherein
a damping device is also provided that acts on the at least
one stabilising roller or the at least one stabilising sliding
element at least indirectly to reduce vibration characteristics.

3. The tenter-clip carriage according to claim 2, wherein
the damping device is part of the force accumulator or
spring-force accumulator.

4. The tenter-clip carriage according to claim 1, wherein
the guide device comprises a pivot lever that is pivotable
about a lever axis with respect to the tenter-clip carriage
and/or the pin of the partial chain portion away from the
clamping side in the direction of the guide rail side and vice
versa at least with one movement component, wherein at
least the at least one stabilising roller or the at least one
stabilising sliding element is held in a holding position offset
to the lever axis.
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5. The tenter-clip carriage according to claim 4, wherein
the pivot lever is designed as a one-armed pivot lever, and
in that the force accumulator or spring-force accumulator
also attaches to an application point on the pivot lever,
wherein the holding position for the stabilising roller or the
stabilising sliding element and the application point for the
force accumulator or spring-force accumulator are provided
offset to the lever axis, wherein

a) the holding position is closer to the lever axis than the

application point, or

b) the holding position is farther away from the lever axis

than the application point, or

¢) the holding position and the application point are

provided at the same point on the pivot lever.

6. The tenter-clip carriage according to claim 4, wherein
the pivot lever is designed as a double-armed pivot lever, on
one lever arm of which the stabilising roller or the stabilising
sliding element is provided and on the lever arm of which
opposite to the lever axis the attachment point for the force
accumulator or spring-force accumulator is provided.

7. The tenter-clip carriage according to claim 5, wherein
the stabilising roller or the stabilising sliding element is
rotatably mounted on the pivot lever or at least held on the
pivot lever such that it is pivotable over an angle range.

8. The tenter-clip carriage according to claim 4, wherein
the pivot lever is designed as a double lever or a pair of
levers that comprises two pivot lever portions arranged one
above the other and axially offset in the direction of its pivot
axis, between which the at least one stabilising roller or the
at least one stabilising sliding element is held.

9. The tenter-clip carriage according to claim 8, wherein
the double lever is connected to an associated axle body on
the side of its pivot axis and via a connecting element on the
opposite side.

10. The tenter-clip carriage according to claim 1, wherein
the force accumulator or spring-force accumulator:

a) is supported on the clip body; or

b) is supported on a further pin that connects two other

chain segments of the partial chain portion of the
conveyor chain arrangement to one another.

11. The tenter-clip carriage according to claim 10,
wherein the pin and/or the further pin is firmly connected to
the fastening portion of the tenter-clip carriage.

12. The tenter-clip carriage according to claim 1, wherein:

the tenter-clip carriage comprises at least one roller or at

least one sliding element;

the at least one roller or the at least one sliding element is

arranged on the tenter-clip carriage in such a way that
it can be brought into contact with a rolling or sliding
surface on a side remote from the material web or with
a rolling and/or sliding surface of a guide rail arrange-
ment on the material web side, whereas the at least one
stabilising roller or the at least one stabilising sliding
element can be brought into contact with the other
material web-side rolling and/or sliding surface or
rolling or sliding surface on the side remote from the
material web.

13. The tenter-clip carriage according to claim 12,
wherein:

the tenter-clip carriage comprises an upper portion and a

lower portion that protrude from an upper and a lower
part of the clip body and are designed to engage around
the guide rail arrangement;

the tenter-clip carriage comprises at least one upper roller

and one lower roller or an upper sliding element and a
lower sliding element;
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the at least one upper roller or the at least one upper
sliding element is arranged on the upper portion or on
the upper part of the tenter-clip carriage in such a way
that:

a) it can be brought into contact with an upper region
of the rolling or sliding surface of the guide rail
arrangement on the side remote from the material
web; or

b) it can be brought into contact with an upper region
of the material web-side rolling and/or sliding sur-
face of the guide rail arrangement;

the at least one lower roller or the at least one lower
sliding element is arranged on the lower portion or on
the lower part of the tenter-clip carriage in such a way
that
a) it can be brought into contact with a lower region of

the rolling or sliding surface of the guide rail
arrangement on the side remote from the material
web; or

b) it can be brought into contact with an upper region
of the material web-side rolling and/or sliding sur-
face of the guide rail arrangement;

a further stabilising roller or a further stabilising sliding
element is provided and, by means of a guide device:
a) held directly on the tenter-clip carriage; or
b) held indirectly on the tenter-clip carriage via the pin

or the further pin that connects two chain links the
partial chain portion of the conveyor chain arrange-
ment to one another,

the at least one stabilising roller and the one further
stabilising roller are arranged one above the other or
offset one above the other; and

the upper and lower rollers can both be brought into
contact with the rolling or sliding surface on the side
remote from the material web or with the material
web-side rolling and/or sliding surface; or

the upper roller can be brought into contact with the
rolling or sliding surface on the side remote from the
material web or with the material web-side rolling
and/or sliding surface and the lower roller can be
brought into contact with the opposite rolling and/or
sliding surface or with the rolling or sliding surface on
the side remote from the material web;

the at least one stabilising roller and the one further
stabilising roller can both be brought into contact with
the rolling or sliding surface on the side remote from
the material web or with the material web-side rolling
and/or sliding surface; or

the at least one stabilising roller can be brought into
contact with the rolling or sliding surface on the side
remote from the material web or with the material
web-side rolling and/or sliding surface and the one
further stabilising roller can be brought into contact
with the opposite film-side rolling and/or sliding sur-
face or with the rolling or sliding surface on the side
remote from the material web.

14. The tenter-clip carriage according to claim 13,

wherein:

the tenter-clip carriage comprises an upper weighted
roller or an upper weighted sliding element, wherein
the upper weighted roller or the upper weighted sliding
element is arranged on the upper portion or on the
upper part of the tenter-clip carriage in such a way that
the upper weighted roller or the upper weighted sliding
element can be brought into contact with an upper
load-bearing rail surface of the guide rail arrangement;
and/or
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the tenter-clip carriage comprises a securing roller or a
securing sliding element, wherein the securing roller or
the securing sliding element is arranged on the lower
portion or on the lower part of the tenter-clip carriage
in such a way that the securing roller or the securing
sliding element can be brought into contact with an
opposing rail surface of the guide rail arrangement.

15. A set comprising a tenter-clip carriage according to

claim 1, and at least one partial chain portion of a conveyor
chain arrangement comprising the following features:

the partial chain portion comprises a plurality of chain
segments, wherein each chain segment is connected at
one end to an adjacent chain segment by a pin;

each chain segment comprises two chain links spaced
parallel to one another and each having two fastening
openings that are connected to one another via the pin
with two other chain links spaced parallel to one
another;

a spacer, rests between the two innermost chain links of
the chain segments connected to one another in the
region of their fastening openings, wherein the pin
passes through the spacer.

16. The set according to claim 15, comprising the fol-

lowing feature:

between the pin and the spacer there is also a sleeve that
ends in the region of the fastening openings of the two
innermost chain links.

17. A stretching system comprising a plurality of tenter-

clip carriages that are constructed according to claim 1,
comprising the following features:

two circumferential guide tracks that are arranged with a
lateral offset transversely to an extraction direction of a
material web to be stretched;

a circumferential conveyor system having a plurality of
tenter-clip conveyor units is arranged along each of the
two guide tracks, with which circumferential conveyor
system a material web to be stretched can be grasped
from the side and passed through the stretching system
from an inlet zone to an outlet zone;

the tenter-clip conveyor units each comprise a tenter-clip
carriage;

the circumferential guide track comprises a guide rail
arrangement along which the tenter-clip carriages are
movable in a supported manner by means of rollers or
sliding elements, or a weighted roller or a weighted
sliding element, or a securing roller or a securing
sliding element, or at least one stabilising roller or at
least one stabilising sliding element;

the guide rail arrangement comprises at least one
upwardly facing load-bearing rail surface and a rolling
and/or sliding surface on the side remote from the
material web and a rolling and/or sliding surface
aligned on the material web-side;

rollers and/or sliding elements are rigidly mounted and/or
held on the rolling and/or sliding surface aligned on the
side remote from the material web, which rollers and/or
sliding elements roll or slide on the rolling and/or
sliding surface aligned on the side remote from the
material web;

the at least one stabilising roller or at least one stabilising
sliding element is provided on the rolling and/or sliding
surface aligned on the side, which stabilising roller or
stabilising sliding element is in contact with the rolling
and/or sliding surface aligned on the material web side,

the at least one stabilising roller or the at least one
stabilising sliding element can be adjusted perpendicu-
larly or transversely to the guide rail arrangement and
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thus perpendicularly or transversely to the rolling and/
or sliding surface (7d) aligned on the material web side.

18. The stretching system according to claim 17, wherein
the following features:

the guide device comprises a pivot lever that is pivotable

about a lever axis with respect to the tenter-clip carriage
and/or the pin of the partial chain portion towards or
away from the material web-side rolling and/or sliding
surface of the guide rail arrangement with at least one
movement component, wherein at least the at least one
stabilising roller or the at least one stabilising sliding
element is held in a holding position offset to the lever
axis.

19. The stretching system according to claim 17, wherein:

the tenter-clip carriage comprises at least two stabilising

rollers or stabilising sliding elements, wherein the at
least one stabilising roller or the at least stabilising
sliding element is arranged closer to the upper load-
bearing rail surface, whereas the at least one further
stabilising roller or the at least one further stabilising
sliding element is arranged closer to a lower rolling or
sliding surface.

20. The stretching system according to claim 17, wherein

a pair of rollers and/or sliding elements are arranged on

the tenter-clip carriage closer to the upper load-bearing
rail surface and offset in the direction of the guide rail
arrangement, and/or

in that a pair of rollers and/or sliding elements are

arranged on the tenter-clip carriage closer to the oppos-
ing rail surface and offset in the direction of the guide
rail arrangement,

and in that a stabilising roller or a stabilising sliding

element is or are provided on the tenter-clip carriage
between the rollers and/or sliding elements of the one
and/or the other pair of rollers and/or sliding elements
on the opposite side of the guide rail arrangement,
wherein the at least one stabilising roller or the at least
one stabilising sliding element is adjustably preloaded
via a guide device in the direction of the rolling and/or
sliding surface arranged on the material web side.

21. The stretching system according to claim 17, wherein
the guide rail arrangement consists of a mono-rail, wherein
the tenter-clip carriage is designed in such a way that it in
part overlaps from above the upper load-bearing rail surface
provided on the side remote from the material web and
mounted on the tenter-clip carriage and in part overlaps the
downwardly facing opposing rail surface from below.

22. The stretching system according to claim 17, wherein
the guide rail arrangement is divided into two parts and
consists of a duo-rail and comprises two guide rail portions
are at least arranged one above the other with a vertical
component or a vertical offset to form guide rail spacing,
wherein the tenter-clip carriage is designed in such a way
that the rollers or sliding elements provided on the side
remote from the material web and acting on the rolling
and/or sliding surface in part overlap the upper guide rail
portion from below and in part overlap the lower guide rail
portion from above.

23. The stretching system according to claim 17, wherein:

a) the individual tenter-clip carriages are part of the

respective partial chain portion of the conveyor chain
arrangement such that a force flux of the driven con-
veyor chain arrangement runs over the individual ten-
ter-clip carriages, or

b) the conveyor chain arrangement is continuous, wherein

the tenter-clip carriages are mounted as separate com-
ponents with the respective partial chain portion of the



US 11,898,287 B2
21

conveyor chain arrangement and are not disposed in the
force flux of the conveyor chain arrangement.
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